INTRODUCTION
The EA (early antigen) is expressed during the lytic phase of the EBV life cycle, together with VCA (viral capsid antigen) and MA (membrane antigen). It consists of two components -D (diffuse) and R (restricted). Differences are defined by their cell distribution and sensitivity to proteolytic enzymes. According to various studies, antibodies against these components are found in number of EBV-associated diseases. Patients with infectious mononucleosis (IM) and nasopharyngeal carcinoma (NPC) have been shown to have elevated titers mainly against the EA (D) component, whereas patients with Burkitt's lymphomaagainst the EA (R) component [1] . High levels of anti EA IgG are detected in chronic active EBV infection.
Only three parameters are accepted as essential for EBV diagnosis in immunocompetent individuals: evidence of anti-VCA IgM, anti-VCA IgG and anti-EBNA1 IgG [2] . Primary infections display positive anti-VCA IgM and IgG, whereas antibodies against EBNA1 are usually not detected. Ànti-EBNA1 IgG appear in the end of the primary infection and can differentiate between the primary and the past infection, as different variations in the VCA immune response exist. VCA antibodies persist during the whole life, but can decrease and disappear under immunosuppression. In addition, some individuals may not produce ànti-EBNA1 IgG [3] . Antibodies to EA (D) IgG occur in the course of primary infection, but not in all patients. The titers increase in the first 3-4 weeks and usually last for about 3-4 months. In 20-30% of healthy carriers, they may persist for longer. Their presence is also associated with reactivation of the infection due to impaired immune control of the viral replication [1] .
The aim of this study was to compare the primary https://doi.org/10.5272/jimab.2018244.2267 immune response against the major antigens (VCA) and EA (D) in patients with clinically proven primary infection and to define the antibody response to the EA (D) antigen as a marker for reactivation in patients at risk.
MATERIALS AND METHODS
The leading criterion for patients' selection was the clinical diagnosis. Their serological status was defined only on the basis of anti VCA IgM/IgG, as only these antibodies are routinely tested in Bulgaria. We examined 86 patients, 28 of whom with lymphomas (Hodgkin's lymphoma (HL) and non-Hodgkin's lymphoma (NHL)), 31 immunosuppressed patients, mainly AML (acute myeloid leukemia) and 27 with IM (infectious mononucleosis).
. We used indirect ELISA for anti-EA (D) IgM/IgG and anti-VCA IgM/IgG. When calculating the IgM results, the semiquantitative method was applied: Ratio = Extinction of the sample/Extinction of calibrator. Positive samples had a ratio> 1.1; negative samples had a ratio of <0.8. Samples between 0.8 and 1.1 were considered borderline. For IgG, we used the quantitative method for defining positive and negative samples by constructing a calibration curve (Cal 1=200 RU/ml, Cal 2=20 RU/ml, Cal 3=2 RU/ml). Positive results were >= 22 RU/ml; negative samples < 16 RU/ml; and borderline were between 16 and22 RU/ml.
To determine the means, confidence intervals and Chi-square test of independence, the results were processed with SPSS vs 23.
RESULTS
The mean age of all individuals was 36.7 (SD ± 22.6), divided into eight age groups (Figure 1 ). The highest proportion of included patients was in the groups 1-10 years and 11-20 years. Patients with a clinical diagnosis of IM dominated, followed by immunosuppressed patients (Figure 1) . All immunosuppressed patients and those with lymphomas were positive in the anti-VCA IgG assay, and one patient with HL was also positive in anti-VCA IgM. The majority of patients with IM -88.9% (95% CI: 70.8% -97.6%) was positive for anti-VCA IgM and 92.6% (95% CI: 77.7% -99.1%) for anti-VCA IgG.
Anti-EA (D) IgM positive were 29.1% (95% CI: 19.8% -39.9%, n = 25) of all the patients studied. The mean age of positive patients was 17.0 (SD ± 15.3) and was significantly lower than that of the negative patients -45.7 (SD ± 20.0) (p<0.05). The proportion of the positive outcomes was highest among patients in the first age groups in whom IM cases were recorded. This proves that these antibodies are found mainly in primary infection. In older age groups, IgM positive patients were in the age range 41-50 years and 51-60 years. In four of the groups, we did not find positive results.
Anti-EA (D) IgG was found in 23.3% (95% CI: 14.8% -33.6%, n = 20) of the patients studied. Again, the highest proportion of positive subjects was within the first age groups, including patients with IM. Antibodies against the EA of both classes were, therefore, most common in primary infection. We found a higher proportion -22.2% (95% CI: 2.8% -60%) of IgG positive individuals in the age group 61-70 years and 16.7% (95% CI: 0.4% -64.1% )at 71-80 years. In the first two age groups, IgM antibodies were of significant prevalence (Figure 2) . IgG was higher -85%, compared to that in our study [1] . In another study, the proportion of positive patients with primary infection (anti-VCA IgM/ IgG positive) was found to be similar to our result (57%). The authors demonstrated a higher proportion of anti-EA (D) IgG positive samples in patients with primary infection and detectable anti-VCA IgG (60%) and in patients with previous infection (without anti-EBNA 1) in 67% [4] . We have not found studies to determine the role of IgM antibodies against EA (D) in patients with IM, but our data suggest that in primary infection they are more informative than IgG antibodies and are found in the majority of cases. The proportion of anti-VCA IgM and anti-EA (D) IgM were different, respectively 88.9% (95% CI: 70.8% -97.6%, n = 24) for anti-VCA IgM and 77.8% (95% CI: 55.7% -91.4%, n = 21) for anti-EA (D) IgM. This is in accordance with the fact that antibodies against EA (D) are not detected in all cases of primary infection. We found that two of the patients with primary infection were positive onlyfor anti-VCA IgM and had anti-EA (D) IgM. According to De Paschale M., (2012) , the use of the anti-EA (D) proof tests can confirm primary infection in the case of isolated anti-VCA IgM or IgG models [1] . In our study, individuals with detectable IgG only against VCA had no antibodies against EA- (D) .
When interpreting the results of patients with different types of lymphoma and other IS, the key question is whether the detection of anti-EA (D) IgM and anti-EA (D) IgG can be considered significant for viral reactivation. It was found that in patients with HL there was an increase in antibody titers to VCA and EA compared to a control group. The modified serological profile even precedes the disease for several years and may serve as a prognostic factor according to the literature [5] .
All lymphoma and IS patients were positive in the anti-VCA IgG, indicating infection with the virus. Consideringthe presence of anti-EA (D) IgM or IgG, the viral infection may be reactivated at 15.3% (95% CI: 7.2% -27.0%) in both groups of patients. In patients with a pre-
